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INTRODUCTION
The Danube River enters the territory of Serbia from 
Hungary at its 1433th km and leaves it at its 845th 
km, after the mouth of the Timok River. In Serbia, 
the Danube flows mostly through plains. When the 
Djerdap Hydroelectric Power Plant was constructed 
in  1972,  the  Djerdap  Reservoir  was  formed.  The 
presence  of  Euglenophyta  was  first  found  in  the 
Serbian section of the Danube by P r o t i ć  in 1939. 
M i l o v a n o v i ć  and Ž i v k o v i ć  (1950, 1965) 
and O b u š k o v i ć   ( 1977, 1984, 1994) contrib-
uted the most to knowledge of Euglenophyta in the 
Danube, while other authors noted the individual 
presence of a small number of taxa (M a l e t i n  et 
al., 1994; S i m i ć   et al., 1997; N e m e t h  et al., 
2002; M i l j a n o v i ć  et al., 2003). More detailed 
studies  of  Euglenophyta  in  the  Danube  River  in 
Serbia have not been done so far.
MATERIALS AND METHODS
During 2002 and 2003, phytoplankton samples 
from the Danube were taken four or 12 times a year 
in  16  localities:  Bezdan  (1),  Apatin  (2),  Bogojevo 
(3),  Bačka  Palanka  (4),  Novi  Sad  (5),  Slankamen 
(6), Čenta (7), Zemun (8), Pančevo (9), Smederevo 
(10), Banatska Palanka (11), Veliko Gradište (12), 
Dobra  (13),  Tekija  (14),  Brza  Palanka  (15),  and 
Radujevac (16). Physico-chemical analyses of water 
were  performed  according  to  standard  analytic 
methods (APHA AWWA WEF, 1998; JUS-ISO) at 
the Republic Hydrometeorological Service of Serbia.  of Serbia. 
Samples for �ualitative analyses of Euglenophyta   for  �ualitative  analyses  of  Euglenophyta 
were taken with a No. 22 plankton net and fixed 
with  4%  formaldehyde  solution.  Identification  of 
algae  was  performed  using  a  Reichart  DistarTM 
microscope e�uipped with a Canon Power Shot S40 
digital camera. Species of the division Euglenophyta 
were  identified  according  to  P o p o v a   (1966), 
S t a r m a c h  (1983), N e m e t h  (1997a, 1997b), 
and Wo l o w s k i  (1998). The samples were depos-
ited  for  storage  in  facilities  of  the  Institute  of 
Botany and Jevremovac Botanical Garden, Faculty 
of Biology, University of Belgrade, Belgrade. The list 
of all taxa is arranged on the basis of the classifica-
tion system according to L e e d a l e ( 1967).
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RESULTS
The results of measuring physical and chemical 
varables  at  the  sampling  sites  are  summarized  in 
Table 1. Water temperature varied from 1 to 26oC 
(Table 1). The water had pH values varying from 
neutral (pH = 7.2) to slightly alkaline (pH = 8.6). 
The Danube's water is mostly semi-hard, well aer-
ated (10.2 O2 mg/l), and without organic pollution 
(BOD5 = 2.9 mgO2/l). The concentrations of nutri-
tients and of nitrogen and phosphorus compounds 
are within the limits of classes I and II according to 
the  TNMN  five-level  classification  of  water  �ual-
ity recommended by ICPDR (A n o n . ,   2 0 0 1 ), 
except  for  ocasional  increased  concentrations  of 
nitrites (max 0.136 mg/l) and total nitrogen (max 
4.6 mg/l).  The average concentration of analyzed 
metals according to the same classification  belongs 
to the II/III water �uality class.
DISCUSSION
The highest diversity of this division was record-
ed at the Bačka Palanka locality (as many as 35 taxa), 
but not a single taxon was recorded at the Tekije 
locality. In this investigation, 40 new taxa were found 
in the Danube, 18 of which are new to the algal flora 
of Serbia (S u b a k o v - S i m i ć ,   2006). The high-
est number of taxa per single sample was noted at 
the Bačka Palanka locality on September 11, 2002, 
when the presence of 21 taxa of the Euglenophyta 
division was recorded. The most fre�uently found 
taxa were E. viridis (at eight localities) and T. volvo-
cina (at six localities).
So far, 74 taxa of this division have been recorded 
in the Danube on the territory of Serbia (S u b a k o v -
S i m i ć , 2006). As many as 36 taxa noted in earlier 
studies (P r o t i ć , 1939; M i l o v a n o v i ć   a n d 
Ž i v k o v i ć ,  1 9 5 0 ,  1 9 6 5 ;  O b u š k o v i ć , 
1 9 7 7 ,   1 9 8 4 ,   1 9 9 4 ;   M a l e t i n   et  al., 
1 9 9 4 ;   S i m i ć  et al.,  1 9 9 7 ;   N e m e t h   et 
al.,  2 0 0 2 ;   M i l j a n o v i ć   et  al.,  2 0 0 3 ; 
Đ u r k o v i ć   a n d   Č a đ o  2004, Č a đ o   et al., 
2005) were not recorded in this investigation, indicat-
ing great variability and instability of Euglenophyta 
communities in the Danube. Taxa belonging to this 
division are �uantitatively very rare in the Danube 
phytoplankton  community.  Their  highest  abun-
dance was recorded during summer, which is also 
confirmed by other references (Mo n t e s a n t o   et 
al., 2000). The following species were found in the 
greates  numbers:  Euglena  viridis,  Phacus  pyrum, 
Trachelomonas volvocina, and T. pleuronectes. Taxa 
belonging to this division primarily inhabit stagnant 
water, such as that of ponds, swamps, lakes, canals, 
and ditches. Greater water turbulence in the river 
ecosystem and the presence of an increased �uantity 
Parameters Unit min. max. aver. Parameters Unit min. max. aver.
Water t 0C 1 26 13 Total-N  mg/l 1.6 4.6 2.57
Air t 0C -4.6 30 14 SO4
2--  mg/l 12 55 33
pH 7.2 8,6 8 Cl-  mg/l 11 28 18
Conductivity μS cm-1 262 548 397 PO4
3--P  mg/l 0.005 0.172 0.058
Free CO2 mg/l 0 18 3 Total-P  mg/l 0.052 0.313 0.118
HCO3 mg/l 123 238 192 Ca  mg/l 37 70 54
CaCO3  mg/l 122 238 162 Mg  mg/l 3 22 13
Dissolved O2  mg/l 5.3 16 10 Hard.CaCo3  mg/l 19 327 189
Saturation O2 % 57 168 87 Na  mg/l 6 22,3 14
BOD5-O2  mg/l 1 7 2.9 k  mg/l 0,8 3,2 2,1
Suspended matter mg/l 1 155 20 SiO2  mg/l 1 12 5
NH4-N  mg/l 0.02 1.03 0.18 Fe mg/l 0.067 0.244 0.140
NO3-N  mg/l 0.2 3.26 1.77 Mn  mg/l 0.009 0.094 0.035
NO2-N  mg/l 0 0.14 0.03 Pb  μg/l 0 9 3
Organic N mg/l 0 2.2 0.58 Cu  μg/l 0 98 21
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of  suspended  matter,  especially  during  the  spring 
and autumn periods of high water, cause mechani-
cal damage to cells and lower photosynthesis due to 
decreased transparency, thereby reducing �ualitative 
and �uantitative diversity of the Euglenophyta com-
munity.
REFERENCES
Anon.  (2001).  Water  Quality  in  the  Danube  River  Basin, 
TNMN  yearbook  2001,  20  pp.  ICPDR  (International 
Commission for the Protection of the Danube River), 
Vienna, Austria. 
APHA  AWWA  WPCF  (1998).  Standard  Methods  for  the 
Examination of Water and Wastewater, 20th Edition, 1200 
pp. American Public Health Association, Washington. 
Čađo, S., Đurković, A., Miletić, A., and R. Bugarski (2005). Sastav 
fitoplanktona, fizičko-hemijske i saprobiološke karakter-
istike reke Dunav na graničnom profilu Bezdan. Zbornik 
radova  34.  godišnje  konferencije  o  aktulenim  prob-
lemima korišćenja i zaštite voda „Voda 2005“. kopaonik. 
77-82.
Đurković, A., and S. Čađo (2004).  Phytoplankton analysis of the 
Danube River and water �uality assessment on the basis 
of saprobiological examination, In: Proceedings of the 2nd 
Congress of Ecologists of the Republic of Macedonia with 
International Participation. 231-237, Skopje.
Leedale, G. F. (1967). Euglenoid Flagellates, 242 pp. Prentice Hall. 
Inc., Englewood Cliffs - New york – London. 
Maletin, S., Pujin, V., and D. Kostić (1994). The diet, growth, and 
fecundity of the allochthonous planktivorous fish in the 
Danube, In: The Danube in yugoslavia. (Eds. D. Janković 
and M. Jovičić), 174-184. Siniša Stanković Institute for 
Biological Research and Jaroslav Černi Institute of Water 
Resource Management, Belgrade.
Miljanović, B., Nemeš, K., and V. Pujin (2003). Sastav planktona 
Taxa Taxa
Euglena acus var. acus  Ehr. * Ph. asymetricus Sokoloff
* E. acus var. hyalina klebs Ph. curvicauda Swir.
* E. anabaena Mainx Ph. helicoides Pochm.
* E. caudata Hüb.  Ph. longicauda (Ehr.) Duj.
* E. clavata Skuja Ph. longicauda var. tortus Lemm.
E. ehrenbergii  klebs * Ph. meson Pochm.
* E. gigas  Drez. Ph. orbicularis Hüb.
* E. gracilis  klebs * Ph. orbicularis fo. communis Pop.
E. intermedia  (klebs) Schmitz * Ph. orbicularis fo. gigas (da Cun.) Pop.
* E. limnophila Lemm. Ph. pleuronectes (Müller) Duj. 
* E. oblonga  Schmitz Ph. pyrum (Ehr.) Stein
E. oxyuris  Schmar. * Ph. tortuosus  Roll
* E. pascheri  Swir. * Ph. undulatus  (Skvor.) Pochm.
* E. rostrifera  L.P. John. * Strombomonas acuminata (Schmar.) Def.
* E.spirogyra var. lacticlavius Hüb. * S. eurystoma var. incurva (Buch.) Pop.
* E. spirogyra var. minor All. &  Lef. * S. fluviatilis  var. levis (Lemm.) Skv. 
* E. stellata Mainx * S. planctonica (Wolosz.) Pop.
* E. texta (Duj.) Hüb. * S. praeliaris (Palm.) Def.
* E. tuberculata Swir. * S. tuberosa var. conspersa Skvort.
* E. variabilis klebs * Trachelomonas bacillifera var. minima Play.
E. viridis  Ehr. * T. dybowskii Drez.
Lepocinclis elongata (Swir.) Conr. T. hispida (Perty) Stein
* L. fusiformis (Carter) Lemm. * T. intermedia Dang.
* L. globula Perty * T. manginii  Def.
* L. marssonii Lemm. * T. nigra Swir.
* L. nayali Conr. T. oblonga Lemm.
L. ovum (Ehr.) Lemm. * T. patellifera  Pop.
* L. playfairiana Defl.   T. planctonica Swir.
L. salina  Fritsch * T. verrucosa var. irregularis Def.
Phacus Duj. sp. T. volvocina Ehr.
Ph. acuminatus Stokes
Table. 2. List of Euglenophyta taxa of the Danube River in Serbia during 2002/03 (* taxa recorded 
for the first time in the Danube in Serbia)G. SUBAkOV-SIMIć ET AL. 162
i faune dna kao pokazatelji kvaliteta vode reke Dunav 
(1426-1249 rkm). Međunarodna Eko-konferencija 2003; 
Ekološki pokret grada Novog Sada. Zaštita životne sre-
dine gradova i prigradskih naselja. knj. I. Monografija. 
Novi Sad, 2003, 147-150.
Milovanović,  D.  (1965).  Fitoplankton  jugoslovenskog  dela 
Dunava. (1281-1092 km). Arch. Biol. Sci. (Belgrade) 17 
(1, 2), 29-42.
Milovanović, D., and A. Živković (1950). Prethodna saopštenja 
o sezonskim promenama organske produkcije u voda-
ma plavne oblasti Dunava kod Apatina. Zbornik rado-
va  Instituta  za  ekologiju  i  biogeografiju  SAN,  213-247, 
Belgrade.
Montesanto, B., Ziller, S., Danielidis, D., and A. Economou-Amilli 
(2000). Phytoplankton community structure in the lower 
reaches  of  a  Mediterranean  river  (Aliakmon,  Greece). 
Arch. Hydrobiol. 147 (2), 171-191.
Németh, J. (1997a). Az ostoros algàk (Euglenophyta) 3. In: Vizi 
termeszet - es kornyezetvedelem. 320 pp. kGI, Budapest.
Németh, J. (1997b). Az ostoros algàk (Euglenophyta) 4. In: Vizi 
termeszet - es kornyezetvedelem. 254 pp. kGI, Budapest. 
Nemeth, J., Boyanovski, B., and I. Traykov (2002). Phytoplankton, 
In:  Joint  Danube  Survey:  Technical  Report  of  the 
International Commission for the Protection of the Danube 
River (ICPDR), 102-122.
Obušković, Lj. (1977). Nalazišta vrsta roda Trachelomonas (Ehrb.) 
Defl. Prvi prilog proučavanju grupe Euglenophyta u SR 
Srbiji. Biosistematika, 3, 27-36.
Obušković,  Lj.  (1984).  Saprobiološke  karakteristike  u  eko-
sistemima tekućih voda. Doctoral Dissertation, Science 
Faculty, University of Novi Sad, Novi Sad, 116 pp.
Obušković, Lj. (1994). Algal flora of the yugoslav section of the 
Danube, In: The Danube in Yugoslavia – Contamination, 
Protection  and  Exploitation,  92-101.  Siniša  Stanković 
Institute  for  Biological  Research  and  Jaroslav  Černi 
Institute of Water Resource Management, Belgrade.
Popova,  T.  G.  (1966).  Euglenophyta,  Fasc.  1,  Trachelomonas, 
Strombomonas,  Eutreptia,  Euglena,  Flora  Plantarum 
Cryptogamarum  URSS,  8,  1-410,  Nauka,  Moscow-
Leningrad. 
Protić, Đ. (1939). Plankton – studije na Dunavu u Jugoslaviji i na 
ušću njegovih glavnih pritoka. I deo. Srpska kraljevska 
Akademija,  Spomenik  XC,  Prvi  razred,  21,  35-69, 
Beograd.
Simić, S., Ostojić, A., Simić, V., and D. Janković (1997). Promene 
u  strukturi  planktona  i  bentosa  na  delu  toka  Dunava 
od Velikog Gradišta do Prahova tokom letnjeg aspekta. 
Ekologija, 32 (2), 65-80.
Starmach,  K.  (1983).  Euglenophyta,    In:  Flora  Slodkowodna 
Polski  (Eds.  k.  Starmach  and  J.  Sieminska),  3,  1-594, 
Warsaw-Cracow.
Subakov-Simić, G. (2006). Floristička, taksonomska i ekološka 
istraživanja pigmentisanih Euglenophyta Srbije. Doctoral 
Dissertation, Faculty of Biology, University of Belgrade, 
338 pp.
Wolowski,  K.  (1998).  Taxonomic  and  environmental  studies 
on  euglenophytes  of  the  krakow-Czestochowa  upland 
(Southern  Poland), Fragmenta Floristica et Geobotanica, 
Suppl. 6, 192 pp. W. Syafer Institute of Botany, Polish 
Academy of Sciences, krakow. 
EUGLENOPHYTA реке дунав у србији
гордана субаков-симић1, весна караџић2, јелена кризманић1,
м. цвијан1 и емира маљевић3
1Биолошки факултет, Универзитет у Београду, 11000 београд, србија
2Институт за заштиту здравља Србије, 11000 београд, србија
3Републички хидрометеоролошки завод Србије, 11000 београд, србија
већина родова и врста Euglenophyta су широко 
распрострањене. обичﾭно их срећемо током летњих 
месеци у споротекућим и стајаћим водама које су 
богате  органским  супстанцама.  Током  2002-2003 
године истраживане су  Euglenophyta дунава у срби-
ји на 16 локалитета. укупно је утврђено присуство 
61 таксона, од којих 21 таксон Euglena Ehr., 8 Lepo-
cinclis Perty, 15 Phacus Duj., 6 Strombomonas  Defl., 11 
Trachelomonas Ehr. највећа разноврсност по броју 
таксона забележена је на локалитету бачﾭка Паланка 
(35) у септембру, док на локалитету Текија није забе-
лежено присуство припадника овог раздела.